Kisspeptin and its receptor have been implicated as critical regulators of reproductive physiology, with humans and mice without functioning kisspeptin systems displaying severe pubertal and reproductive defects. Alterations in the expression of Kiss1 (the gene encoding kisspeptin) over development, along with differences in Kiss1 expression between the sexes in adulthood, may be critical for the maturation and functioning of the neuroendocrine reproductive system and could possibly contribute to pubertal progression, sex differences in luteinizing hormone secretion, and other facets of reproductive physiology. It is therefore essential to understand how Kiss1 gene expression develops and what possible regulatory mechanisms govern the modulation of its expression. A number of recent studies, primarily in rodent or cell line models, have focused on the contributions of epigenetic mechanisms to the regulation of Kiss1 gene expression; thus far, mechanisms such as DNA methylation, histone acetylation, and histone methylation have been investigated. This review discusses the most recent findings on the epigenetic control of Kiss1 expression in adulthood, the evidence for epigenetic factors affecting Kiss1 expression during puberty and development, and findings regarding the contribution of epigenetics to the sexually dimorphic expression of Kiss1 in the hypothalamus.
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Introduction
The brain governs puberty onset and fertility via its secretion of gonadotropin releasing hormone (GnRH), the master hormonal regulator of the neuroendocrine reproductive axis. Recently, it was discovered that one of the key upstream neural circuits involved in the control of GnRH secretion consists of hypothalamic neurons expressing the Kiss1 gene and its protein product, the neuropeptide kisspeptin. Kisspeptin signaling has been implicated as an essential regulator of fertility and puberty in all mammalian species, including humans (de Roux et al., 2003; Kauffman, 2010; Pineda et al., 2010; Pinilla et al., 2012; Seminara et al., 2003) . Alterations in the expression of Kiss1 or kisspeptin over development, along with differences in expression between the sexes, during both key developmental periods and adulthood, may be a critical factor in the maturation and functioning of the neuroendocrine reproductive axis. Indeed, changes in the Kiss1 system may contribute to the aspects of puberty onset or progression, sex differences in estrogen-induced luteinizing hormone (LH) secretion in adulthood, and other facets of reproductive physiology. It is therefore essential to understand how and when Kiss1 expression develops, and what possible regulatory mechanisms govern the development and regulation of the kisspeptin system (Semaan and Kauffman, 2010) .
A number of recent studies have focused on the epigenetic regulation of Kiss1 gene expression (Gill et al., 2012; Semaan et al., 2012; Tomikawa et al., 2012; Lomniczi et al., 2013) . Epigenetics is a term that literally means acting 'above the genome' and refers to changes in gene activity and expression that cannot be attributed to DNA sequence alone, such as functional modifications to a chromosome that do not involve a change in the nucleotide sequence. Generally, the term epigenetics is used to describe alterations in gene expression potential that arise during development, differentiation, and/or under the control of environmental factors. Importantly, the control of gene expression via epigenetic mechanisms enables the integration of both intrinsically programmed and environmental signals, thus allowing for the ability to adapt to a changing environment by altering the activity of genes (Bernstein et al., 2007; Kooistra and Helin, 2012; Rando, 2012; Reik, 2007) . This review begins with a brief summary of key concepts in kisspeptin/Kiss1 biology and then discusses the current knowledge of the epigenetic control of Kiss1 expression in response to adult sex steroid signals, during development, and with regards to the sexually dimorphic expression of Kiss1 in the hypothalamus.
